ABSTRACT
INTRODUCTION
Blood procurement in Malaysia is centred on voluntary non-remunerated sources (Ministry of Health Malaysia, 2006) . On this basis, total number of blood donations from mobile sites, blood collection centres, and hospitals increased by 86.7% from 361,898 to 675,315 cases between 2000-2014 ( Figure 1 ). Total number of blood transfusions increased by 123.5% from 151,504 to 338,598 times during the same period. By type of donors, greater growth is seen among repeat donors (37.1%) than new donors (13.3%) between 2008 (Ministry of Health Malaysia, 2006 2007; 2009; 2011; . Source: Ministry of Health Malaysia (2006; 2007; 2009; 2011; .
Despite the growth in total donor numbers, chronic blood shortages still persist amidst dwindling donor population and rising demand (Wooi Seong, Raffeal and Ayob, 2014) . In fact, the blood donation rate in Malaysia is still low as only 2.2% of the entire population are donors compared to 3.5%-5.0% recorded in developed countries in 2014 (Bernama, 2015) . While the World Health Organization (WHO) states that blood donation rates are 33.1, 11.7, and 4.6 donations per 1000 people for high-, middle-, and low-income countries, respectively (World Health Organization, 2016) , the current Malaysian scenario translates to only 22.5 donations per 1000 people. This suggests that much needs to be done to improve donation rates ahead of the Malaysian government's target dateline of attaining industrialised nation status by 2020 (Jabatan Perdana Menteri, 2010) .
The blood shortage situation in Malaysia is manifested by the fact that much of the growth in donor numbers are within repeat donors instead of new donors. Moreover, an average of 2,000 bags of blood are needed to treat almost 1,000 patients throughout the nation daily (Bernama, 2015) . This follows various reports that about 3%-5% or 1 in 20 (1.5 million) Malaysians are estimated to be carriers of the thalassaemia gene, an inherited disease of blood disorder requiring regular blood transfusions (The Star, 2010; Ngim et al., 2013) . The national blood requirement is also exacerbated by the lack of donors during various festive and school holidays observed seasonally in Malaysia, although recent proactive measures undertaken by the Malaysian National Blood Centre has improved the situation (Lim, 2014; Wooi Seong, Raffeal and Ayob, 2014) .
Given the blood shortage situation in Malaysia, it is desirable to identify the factors associated with donation status at the population level. This allows for a better understanding of donor and non-donor patterns and the factors associated with each subgroup. However, a review of the existing literature suggests that there exists a paucity of studies identifying the determinants of blood donation status in Malaysia.
This study offers two salient contributions. First, although there exist studies detailing blood supply challenges and shortages in Malaysia (Wooi Seong, Raffeal and Ayob, 2014; Wooi Seong, 2017) , none has addressed the sociodemographic and lifestyle related factors associated with blood donation status at the population level. This study augments the literature by examining the association between such factors and blood donation status based on data from the state of Pulau Pinang, Malaysia. Second, studies have employed the conventional binary logistic or probabilistic models to examine the dichotomous decisions of donors and non-donors (Veldhuizen et al., 2009; Volken et al., 2013; Ou et al., 2015; Ou-Yang et al., 2017) , thus compromising the information on occasional and regular donors. We extend the analysis to multi-level outcomes using an ordered probit model to study the donation statuses of non-, occasional-, and regulardonors. Identification of blood donor profiles, particularly those in the occasional and regular donor subgroups is relevant as the World Health Organization (2010) highlights the cost-effectiveness of reactivating occasional (consisting of existing or former) donors instead of recruiting new donors given their familiarity with the donation process. A better understanding of the determinants of blood donation status provides health policy-makers in Malaysia, and also other countries with comparable sociodemographic and health care settings, with baseline information to target segments of the population to meet the nation's need for safe blood.
INSIGHTS FROM THE LITERATURE
Studies have examined blood donation patterns and its association with sociodemographic and lifestyle-behavioural characteristics. For example, Cimaroli (2012) notes that families with more children at home exhibit lower likelihoods of multiple blood donations annually while singles are positively associated with donation frequency. This could be attributed to the busy schedules and priorities of families with more children whereas singles face less time constraints. According to Dilsad et al. (2014) , individuals may forgo blood donation due to responsibilities in caring for family or if there is nobody to mind their children. This follows the findings of Carrier, Cloutier and Charbonneau (2015) that while family relationship is a primary motivator for parents to donate blood, the preferred timing is when their children are not around. From these outcomes, it is hypothesised that number of children will be inversely related with donation status in the current study. Hollingsworth and Wildman (2004) and Burgdorf et al. (2017) find that time constraints due to a busy working schedule and a changing structure of society may constrain blood donation likelihoods. Meanwhile, Kasraian (2010) indicates that the most frequent reason for lapsed donation is a lack of time due to work. As noted by Guest, Munro, and Cookson (1998) , the annual costs of blood transfusions can be significant as aside from direct costs (e.g. hospital resources, transport, etc.), donors incur indirect costs due to lost productivity (e.g. sick/annual leave, absence from work, etc.), while giving up leisure time in the donation process. These findings suggest that length of work hours may be negatively associated with blood donation status as those who are busier will have less time to donate. Moreover, within the subgroups of occasional and regular donors, a higher likelihood would be expected within the former than the latter as busy people are more likely to lapse in their donation regularity.
Ethnic backgrounds are often significant predictors of blood donation patterns. Boulware et al. (2002) and Burgdorf et al. (2017) assert that in the United States (U.S.), African-Americans often exhibit lower propensities to donate blood compared to Caucasians. James et al. (2011) attribute this racial difference in the willingness to donate to distrust of the health care system in the US among AfricanAmericans. In a multi-ethnic donor population like Malaysia, consisting of Malays (54.7%), Chinese (24.7%), Indians (7.4%), and various others races (13.2%) (Department of Statistics Malaysia, 2008) , it is conceivable that ethnic background may play an important role in blood donation practices. In fact, Wooi Seong (2017) observes that in the past, ethnic Chinese may be apprehensive of donating blood due to traditional beliefs that it could result in negative health effects or bad karma when visiting hospital blood banks during auspicious periods. Similarly, blood banks in Malaysian hospitals often run low during the fasting month of Ramadan given the lack of Malay donors who are discouraged from donating for health reasons. As such, while ethnic groups are included in the current study to examine its possible link with blood donation status, no a priori expectations are held.
Various studies have pointed to the role of gender as an important catalyst to being a blood donor. In these studies, males often exhibit higher likelihoods of donating and being frequent donors than females (Volken et al., 2013; Ou et al., 2015) . Nevertheless, while it is important to recognise that donor frequency should be gender adjusted as the maximum number of donations permitted annually may be different for adult males (four) and females (three), other reasons may account for lower donation rates among women too. According to Veldhuizen et al. (2009) and Shenga et al. (2010) , females often stop donating much earlier in their donor careers than their male counterparts. This is because women are disallowed from donating during pregnancy or breastfeeding periods, and thus quit donating permanently instead of resuming to donate later. Another possible reason accounting for lower donation rates among women include health concerns, such as iron-deficiency anaemia or low body weight (Boulware et al., 2002; Kasraian, 2010) . It is therefore posited that males would exhibit higher likelihoods of being occasional or regular donors than females in the current study.
Studies on the role of age on blood donor patterns have generally shown mixed outcomes. For instance, Marantidou et al. (2007) note that young people are less likely to donate in Greece, while Kasraian (2010) , Volken et al. (2013) , and Ou et al. (2015) report higher response rates among older donors in Iran, Germany, and Hong Kong, respectively. Meanwhile, Boulware et al. (2002) , Wiwanitkit (2002) , and Shenga et al. (2010) find no discerning association between age and knowledge or actual blood donation in U.S., Thailand, and India, respectively. Nonetheless, it is interesting to note the findings of Wooi Seong (2017) that the majority of blood donors in Malaysia are predominantly from the younger age group of 17-35 years. Given the overall mixed outcomes, the association between age and blood donor patterns will be further ascertained, albeit with close attention on the contribution of the younger donors.
The role of marital status on blood donation decisions is inconclusive. For example, Gillespie and Hillyer (2002) and Veldhuizen et al. (2009) conclude that blood donation is most common among married people. Mesch et al. (2011) attribute this outcome to the better social network connectivity enjoyed by married persons that motivate their donation behaviour to do good to others. Interestingly, Burgdorf et al. (2017) stress that while blood donation status is strongly linked with cohabitation status among Danish men, the effects are less clear for women. In other words, being married serves as a strong positive predictor of blood donation only among men, while the association is not as evident for women. Meanwhile, Kasraian (2010) and Shenga et al. (2010) find no significant relationship between blood donation knowledge and marital status. Thus, the role of marital status on blood donation status will be further examined in the current study.
Studies generally affirm the impact of socioeconomic status (as measured by education level or individual income) in affecting blood donation practices, although the exact relationships are unclear a priori. For instance, Cimaroli (2012) finds that highly educated populations are less likely to donate blood frequently. Similarly, Saberton et al. (2009) point to the inverse relationship between average household income and donor numbers in large cities. In contrast, Veldhuizen et al. (2009) and Carrier, Cloutier and Charbonneau (2015) note that one of the primary characteristics of blood donors is the better than average education. Meanwhile, findings by Burgdorf et al. (2017) suggest individuals within higher income brackets form the majority of the blood donor population, while Veldhuizen et al. (2009) and Carrier, Cloutier and Charbonneau (2015) conclude that nonremunerated blood donation is typically associated with those in the affluent social class. Possible rationalisations for these outcomes vary. It is possible that time constraints of a demanding lifestyle among better educated individuals may hinder donation frequencies. Likewise, persons with higher income levels may also face higher time costs, thus dampening their donation likelihoods. However, better educated individuals may also be more conscious of the vital role of blood donation while individual affluence may contribute to greater access to health information. Based on these outcomes, no hypothesised relationships are posited for the socioeconomic variables of education and income in the present study.
As suggested by Piliavin and Callero (1991) , and Glynn et al. (2006) , the role of life experience (e.g. knowing a family member/friend who needs blood transfusion) is positively associated with blood donation decisions. Healy (2000) attributes this outcome to "network effects", whereby being associated with family/ friends with blood needs result in higher donation probabilities by one's own self. Two possible explanations are offered. First, individuals with family members/ friends requiring emergency blood/organ transfusion may have better knowledge and familiarity with the donation process. Second, individuals with life experience for the need of a valuable resource such as blood are better able to empathise with the situation and would thus be more likely to donate to others in return. Therefore, a positive association is expected between blood donation status and those with family members/friends who received blood/organ transfusion in the past.
Studies have shown that hemophobia (fear of blood), trypanophobia (fear of needles), and even the general fear of the entire donation process are valid concerns that may discourage blood donations. Marantidou et al. (2007) assert that among the predominant reasons for not returning to donate is due to the fear of needles/pain/fainting during the collection process. Meanwhile, Hupfer, Taylor, and Letwin (2005) allude to the negative factors of the sight of blood and apprehension of the overall blood procurement process as reasons for avoiding donation. As such, it is hypothesised that a general fear of the donation process would have a negative effect on blood donation status.
MATERIALS AND METHODS

Data
Primary data for this exploratory study were obtained by questionnaire-based faceto-face interviews among residents in Pulau Pinang, Malaysia from 1 January to 20 March, 2016. A pilot study with ten respondents, comprising five academic/ administrative staff and five undergraduate students of Universiti Sains Malaysia, was initially conducted to pre-test the reliability of the questionnaires and to establish the presence of any prospective issues. From the pilot study, several parts of the questionnaire were edited for clarity. For instance, respondents were initially asked to report their monthly household income in the pilot questionnaire. However, due to confidentiality concerns observed during the pilot study, it was felt that respondents would be more at ease to select their income bracket rather than to disclose their actual income. Additionally, the unit of measurement was altered to individual monthly income as it was felt that blood donation decisions are individualistic in nature instead of a household decision.
The sample was stratified according to ethnicity, gender, and age to reflect the population of the state of Pulau Pinang, Malaysia (Penang Institute, 2014) . Interviews were conducted at various public places in Pulau Pinang (e.g. bus stations, ferry jetty, markets, and events and fairs). Respondents were randomly approached and the purpose of the study explained in either Bahasa Malaysia or English. Upon obtaining verbal consent to participate in the study, respondents were asked if they were between 18-60 years old (World Health Organization, 2012) and whether they had resided in Pulau Pinang for the past 12 months from the date of the survey. Having confirmed the age and residential requirements, respondents were asked questions regarding their sociodemographic and lifestyle particulars, and blood donation patterns. A total sample of 550 respondents was collected, with a gender breakdown of 276 (50.2%) males and 274 (49.8%) females.
Definition of Variables
The dependent variable in this study describes blood donor status according to the number of times donated as self-reported by the respondents. This follows guidelines by the WHO (World Health Organization, 2012) in accessing donor sustainability for blood donation as the minimum interval between donations of whole blood for males should be 12 weeks (3 months) and 16 weeks (4 months) for women. This suggests that males (females) can donate a maximum of 4 (3) times annually. Therefore, a person with 3-4 (2-3) times of yearly donation is considered as regular donor for a male (female); 1-2 (1) time(s) in the past year is classified as occasional donor for a male (female); and, 0 time in a lifetime is considered as a non-donor for both genders. Past donors who do not fulfill the regular donor requirements as stated above (i.e. lapsed donors) are classified as occasional donors due to their non-regular frequency.
Sociodemographic variables hypothesised to affect blood donor status relies on insights from previous studies (Glynn et al., 2006; Veldhuizen et al., 2009; Kasraian, 2010; Burgdorf et al., 2017) : (1) ethnicity, (2) gender, (3) age group, (4) marital status, (5) education level, (6) income bracket, and (7) number of child(ren) in household. Lifestyle variables hypothesised to be associated with donor status include: (8) working hours, (9) family history of receiving blood/ organ transfusion, and (10) fear of the blood donation process, including the sight of blood/needles (Table 1) . Specifically, respondent's ethnicity is categorised according to the three primary ethnic groups in Malaysia (Malay, Chinese, Indian).
1 Other sociodemographic characteristics include gender (Male) and age groups (18-29 years, 30-39 years, 40-49 years, 50-60 years), marital status (Singles), and education level (Tertiary). Individual monthly income is grouped according to low (individual monthly income ≤ RM1,500, ≤ USD380), 2 middle (RM1,501-RM6,000, USD381-USD1,519), and high (≥ RM6,001, ≥ USD1,520) income groups. Continuous sociodemographic variables include the number of children in the household (Number child) and number of hours worked weekly (Working hours). Lifestyle related variables hypothesised to influence blood donor status are whether the respondent has family members receiving blood/organ transfusion in the past (Family recipient) and whether the respondent admits to fear of the donation process (Fear).
Statistical Analysis
Given that our dependent variable (y) is categorical and defined in an ordinal scale, we use an ordered probit model (McKelvey and Zavoina, 1975; McCullagh, 1980) for the analysis. The ordered probability model (McCullagh, 1980 ) is characterised as: 
where, χ is a vector of explanatory variables with parameters β, u is a random disturbance term, and the μ's are threshold parameters which delineate the donor categories. The probability of each category can be derived from (1). For example, the probability of being a regular donor is:
where, F(.) is the cumulative distribution function of the standard normal distribution. The probabilities of other donor categories are similar, with the use of proper threshold parameters. The ordered probit model, estimated by the method of maximum-likelihood (ML) (Maddala, 1986) , is based on probability expressions similar to (2). Based on ML estimates, the effects of explanatory are derived by differentiating (or differencing, in the case of a discrete variable) the category probabilities, in (2) (Powers and Xie, 2008) .
To check for multicollinearity among explanatory variables, we calculate the variance inflation factor (VIF) for each variable. While VIF values over 20 are illustrative of multicollinearity problems (Belsley, Kuh, and Welsch, 2004) , all variables in the current study yield VIFs of less than 5, with the highest values for Low-(4.94) and Mid-(3.50) income groups. Hence, there exists no evidence of multicollinearity among the explanatory variables.
RESULTS
Characteristics of Respondents
Descriptive statistics of all explanatory variables and blood donation categories are presented in Table 1 while Figure 2 provides a breakdown of number of respondents by sociodemographic characteristics and donor status. With a total of 550 respondents, the number of non-donors (344, 62.5%) far outweigh occasional (138, 25.1%) and regular (68, 12.4%) donors.
The ethnic breakdown of the total sample (43.0% Malays, 46.0% Chinese and 11.0% Indians/others) reflects the ethnic composition of Pulau Pinang in 2014: 44.3% Malays, 44.7% Chinese, and 11.0% Indians/others. Gender composition of both the entire sample and Pulau Pinang population are equally distributed. By age group, the proportions of both the total sample and Pulau Pinang population are broadly similar (Penang Institute, 2014) .
The majority (61.0%) of the whole sample are married. Although less than half of the entire sample (42%) possesses tertiary education, the proportion of those educated up to the tertiary level is higher among regular donors (63.0%) than non-donors (36.0%). The majority of the total sample (58.0%) consists of middle-income earners with individual monthly income RM1,501-RM6,000. About 14% of the whole sample report having family members receive blood/ organ transfusion. Approximately 26% of the entire sample admit to being fearful of the donation process, with 32.0% of non-donors reporting apprehension of the procedure (Table 1 ). Table 2 presents marginal effects of explanatory variables on the probabilities of blood donor status. Working hours is a factor, as each additional hour spent at work lowers the likelihood of being an occasional and regular donor by 0.16 and 0.14 percentage points (henceforth, point(s)), respectively, whilst increasing the likelihood of being a non-donor by 0.29 points, all else equal. Gender is significantly associated with blood donor status. Males face higher propensities of being occasional (8.95 points) than regular (7.93 points) donors. Overall, males are 16.88 points less likely to be non-donors than females. Marital status is weakly correlated with blood donation status. Singles are 10.28 points more likely to be non-donors and are less likely to be occasional (5.62 points) and regular (4.66 points) blood donors, everything else constant.
Marginal Effects of Explanatory Variables
Socioeconomic status is correlated with blood donation status. Education level is significantly associated with blood donor status as tertiary educated individuals are more likely to be occasional (7.35 points) and regular (6.83 points) blood donors than their non-tertiary educated cohorts. Overall, persons educated up to the tertiary level are 14.18 points less likely to be non-donors compared to those who are non-tertiary educated. Additionally, individuals from the low income group are 10.34 and 7.98 points less likely to be occasional and regular blood donors, respectively, than their high income peers. On the whole, low income earners are 18.32 points more likely to be non-donors relative to their high income counterparts.
Individuals with family members/friends previously receiving blood/ organ transfusion are more likely to be blood donors than those without such backgrounds. In fact, those with such experience exhibit even higher propensity to be regular (6.46 points) than occasional (5.99) donors. Overall, persons with family members/friends receiving previous blood/organ transfusion are 12.45 points less likely to be non-donors than those without such traits.
Being fearful of the donation process affects blood donation patterns negatively. Individuals acknowledging such fears are 10.83 points and 7.84 points less likely to be occasional and regular blood donors, respectively. Instead, apprehension of the donation process contributes to 18.67 higher points of being non-donors relative to those without such mindset. 
DISCUSSION AND CONCLUDING REMARKS
This study advances the understanding of sociodemographic and lifestyle related factors associated with blood donation status in Malaysia. The ordered probit model allows for a novel investigation of multi-level outcomes of non-, occasional-, and regular-donor statuses. Results indicate that sociodemographic factors associated with donor status include gender (males), marital status (singles), education level (tertiary), and income level (low). Lifestyle related factors affecting blood donor status comprise working hours, family history, and fear of the donation process. Based on these outcomes, several observations are highlighted.
First, current results corroborate previous findings (Volken et al., 2013; Ou et al., 2015) that males are more likely to be blood donors than females. Moreover, our findings distinguish the higher likelihood of males to be occasional donors (8.95 points) than regular donors (7.93 points). This is despite the fact that gender is adjusted for minimum intervals between donations in the current study since the maximum number of donations permitted annually in Malaysia is different for adult males (four) and females (three). One possible reason as posited by Veldhuizen et al. (2009) and Shenga et al. (2010) is because women are not allowed to donate during pregnancy or breastfeeding periods, and may quit donating permanently instead of resuming their donor practice. Another possible explanation for the lower donation rates among women include health concerns, such as irondeficiency anaemia or low body weight (Boulware et al., 2002; Kasraian, 2010) . To overcome these barriers and improve donor turnout, education programs should be focused on females in Malaysia to raise blood donation awareness. Such programs should encourage female donors to resume donating after childbirth when their haemoglobin levels normalise. Health authorities should also consider providing iron supplements to female donors in order to allay their health concerns during the donation process.
Second, marital status is a significant determinant of blood donor status as singles are more likely to be non-donors than their married counterparts. In explaining this outcome, Mesch et al. (2011) credit better social networks or community connectedness among married people that motivate their donation behaviour to benefit others. To enhance donor recruitment, it would be prudent for the Malaysian health authorities to design donation campaigns focusing on family relationships in targeting married persons. Meanwhile, media promotions to encourage blood donation among singles could exalt the health benefits of donating to one's own well-being (e.g. reduced risks of cardiovascular diseases, hypertension, cancer) (Edgren et al., 2007; Kamhieh-Milz et al., 2016) .
Third, our results corroborate previous findings (Veldhuizen et al., 2009; Burgdorf et al., 2017; Ou-Yang et al., 2017 ) that there exists a direct relationship between socioeconomic (whether measured by education or income) and blood donor statuses as tertiary educated and higher income individuals are more likely to be occasional or regular donors than those with lower education and income levels, respectively. Possible reasons for this result are that individuals in the upper socioeconomic class groups are more likely to be conscious of the importance of blood donation or may have greater access to health information. Meanwhile, lower educated and poorer individuals may be less exposed to the overall benefits of blood donation. Thus, efforts to increase donation likelihoods among those in the lower socioeconomic status groups may include more methodical and diverse communication channels (e.g. posters and leaflets, TV and radio public service broadcasts, newspapers, magazines) that are most likely to capture their attention (Misje et al., 2005; World Health Organization, 2010) . Basic information as to why blood is required, how is it used, current blood supply stock, testimonials from donors and recipients, and the appointment of famous sports personalities, celebrities, and community and religious leaders as blood donation ambassadors are possible measures to be considered in reaching out to those in the lower socioeconomic echelons (World Health Organization, 2010) . Announcements of the provision of free health check-ups, medical counseling, and light refreshments may also attract those in the underprivileged groups.
Fourth, current findings support prior studies (Glynn et al., 2006 ) that life experience affects blood donation patterns as those with a history of family members/friends receiving blood/organ transfusion exhibit positive likelihoods to be occasional and regular donors than those without such exposure. In fact, our study shows that the propensity of being a regular donor (6.46 points) is even higher than an occasional donor (5.99 points) in people with comparable backgrounds. Therefore, an important avenue in the search for new blood donors may lie in family members/friends of current donors (Holdershaw, Gendall and Wright, 2003) . Additionally, extending non-monetary benefits to family members/ friends of donors (e.g. favourable policies of free blood transfusions or priorities to the blood bank in times of need) may also raise donation likelihoods of perspective blood donors (Ou-Yang et al., 2017) .
Fifth, as our results indicate that blood donation likelihoods are inversely related to daily work hours, efforts should be made to reach out to busy Malaysians to become blood donors. This includes varying the operating hours of donation venues (e.g. operating during weekends or evenings) and reducing donation or waiting times so that donors do not view it as time consuming (Kasraian, 2010; Ou-Yang et al., 2017 ). Blood collection centers should consider sending reminders to donors who may be too busy to recall their next due date or establishing an appointment system to cater to those preferring to plan their schedule ahead (World Health Organization, 2010) . Mobile donor sessions can also be organised at large corporations/factories, government departments, or universities, with popular buzz phrases such as Corporate Social Responsibility (CSR), whereby donors are allowed time off to donate. In doing so, donors would feel that they are getting something in return instead of thinking that they are constrained for time.
Last, individuals who report personal fears of the donation process display higher propensities to be non-donors and are less likely to be occasional or regular blood donors than those without such apprehensions. Consequently, it may be fruitful for the health authorities to engage in education programs to allay public apprehension and assure donors that the entire donation process is inherently safe and does not affect their health. Short video clips could be placed at strategic public places to show the entire donation process, with emphasis on the safety precautions undertaken, such as opening disposable sterile kits in front of donors at all times. Additionally, trained health staff participating in the donation process (particularly those performing the venepuncture) should provide professional service and quality care in responding to the concerns and anxieties of donors. These measures may quell negative automatic thoughts leading to phobic behavioural reactions towards blood donation (Stewart et al., 2006; World Health Organization, 2010) .
Generally, our results suggest the need for future awareness and education programs to improve positive responses among females, singles, and individuals in the lower socioeconomic echelons. Donor retention strategies should be aimed at those with a family history of recipients. To increase blood supplies, strategies should be implemented to accommodate busy people and those fearful of the donation process. These strategies could be taken into account not only in Malaysia but also elsewhere as donor characteristics are likely to apply to other countries with comparable demographic and health care settings.
While this study serves as a catalyst to further investigations on the role of sociodemographic and lifestyle factors in affecting blood donor patterns in Malaysia, two important caveats are relevant. First, additional information (e.g. motivation and knowledge to donate, family/replacement donor status, accessibility and availability of blood donation facilities) or longitudinal panel data may provide useful perspectives to evaluate the robustness of our results. For instance, intertemporal decision changes may have been ignored in the current study. Second, data collection was confined to public places in the state of Pulau Pinang only, whereby survey sites were predominantly in urban or sub-urban neighbourhoods. Thus, responses from rural areas may have been neglected. While a larger data set encompassing individuals from other states in Malaysia may provide a more comprehensive understanding of the determinants of blood donation patterns, this is relegated as a suggestion for future research given existing time, economic and resource constraints.
